An optimal serum-free defined condition for in vitro culture of kidney organoids.
Kidney organoid is an emerging topic of importance for research in kidney development and regeneration. Conventional culture systems for kidney organoids reported thus far use culture media containing serum, which may compromise our understanding and the potential clinical applicability of the organoid system. In our present study, we tested two serum-free culture conditions and compared their suitability for the maintenance and growth of kidney organoids in culture. One of the serum-free culture conditions was the combination of keratinocytes serum free medium (KSFM) with knockout serum replacement (KSR) (KSFM + KSR), and the other was the combination of knockout DMEM/F12 (KD/F12) and KSR (KD/F12 + KSR). With cell aggregates derived from E12.5 mouse embryonic kidneys, we found that KD/F12 + KSR was superior to KSFM + KSR in promoting the growth of the aggregate with expansion of Six2+ nephron progenitor cells (NPC) and elaborated ureteric branching morphogenesis. With KD/F12 + KSR, we found that lower concentrations of KSR at 5-10% were superior to a higher concentration (20%) in promoting the growth of aggregates without affecting the expression levels of NPC marker genes. We also found that NPC in aggregates retained their differentiation potential to develop nephron tubules through mesenchyme-to-epithelial transition (MET), after being maintained in culture under these conditions for up to 7 days. In conclusion, we have identified a defined serum-free culture condition suitable for the maintenance and growth of kidney organoids that retain the differentiation potential to develop nephron structures. This defined serum-free culture condition may serve as a useful platform for further investigation of kidney organoids in vitro.